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Description 


RELATED APPLICATION 


The present application is related to European Patent Application Publication No. EP-A-0 517 370 (Beckman 
Docket No. 128D-117), entitled "QUANTITATION OF SAMPLES UTILIZING CAPILLARY ELECTROPHORESIS" and 
European Patent Application Publication No. EP-A-0 518 476 (Beckman Docket No. 128D-120 entitled "IDENTIFICA- 
TION OF SAMPLE CONSTITUENTS UTILIZING CAPILLARY ELECTROPHORESIS, both filed simultaneously here- 
with by Fu-Tai A. Chen. 
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The present invention is related to analysis of samples in general, analysis by capillary zone electrophoresis in 
particular, and specifically to electrolyte buffers useful in open capillary zone electrophoresis. 

BACKGROUND OF THE INVENTION 

The articles set forth in the Background of the Invention are each incorporated herein by reference. 

Mammalian proteins, for example, those derived from clinical samples such as whole blood, serum, plasma, cer- 
ebrospinal fluid, and urine, are useful as indicators of a disease state or a bodily condition. The amount and type of 
these proteins in the sample can provide a wealth of information to the investigator. 

For example, the protein components of serum include albumin, alpha-1 lipoprotein, alpha-2 macroglobulin, beta- 
1 lipoprotein and immunoglobulins (including gammaglobulins). Albumin, the major protein of serum, is usually present 
in a concentration of between 4.0 and 5.0 g/dL Decreased concentration of albumin can be indicative of renal disease; 
increased concentration of albumin is characteristic of dehydration. Elevations of alpha-1 lipoprotein can be indicative 
of chronic alcoholism or hyperestrogenism due to, e.g., pregnancy Elevated levels of beta-1 lipoprotein can be indic- 
ative of increased cholesterol levels. 

Mammalian proteins are charged proteins containing both cationic and anionic moieties. They thus lend themselves 
to analysis by capillary zone electrophoresis ("CZE"). CZE is a technique which permits rapid and efficient separations 
of charged substances, in general, CZE involves introduction of a sample into a capillary tube, i.e. a tube having an 
internal diameter of from about 1 0 to about 2000 microns and the application of an electric field to the tube. The electric 
potential of the field both pulls the sample through the tube and separates it into its constituent parts. I.e., each of the 
sample constituents has its own individual electrophoretic mobility; those having greater mobility travel through the 
capillary tube faster than those with slower mobility. As a result, the constituents of the sample are resolved into discrete 
zones in the capillary tube during their migration through the tube. An on-line detector can be used to continuously 
monitor the separation and provide data as to the various constituents based upon the discrete zones. 

CZE can be generally separated into two categories based upon the contents of the capillary columns. In "gel" 
CZE, the capillary tube is filled with a suitable gel e.g., polyacrylamide gel. Separation of the constituents in the sample 
is predicated in part by the size and charge of the constituents travelling through the gel matrix. In "open" CZE, the 
capillary tube is filled with an electrically conductive buffer solution. Upon ionization of the capillary, the negatively 
charged capillary wall will attract a layer of positive ions from the buffer. As these ions flow towards the cathode, under 
the influence of the electrical potential, the bulk solution (i.e., the buffer solution and the sample being analyzed), must 
also flow in this direction to maintain electroneutrality. This electroendosmatic flow provides a fixed velocity component 
which drives both neutral species and ionic species, regardless of charge, towards the cathode. The buffer in open 
CZE is as stable against conduction and diffusion as the gels utilized in gel CZE Accordingly, separations can be 
obtained in open CZE quite similar to those obtained in gel-based electrophoresis. 

Fused silica is principally utilized as the material for the capillary tube because it can withstand the relatively high 
voltage used in CZE, and because the inner walls ionize to create the negative charge which causes the desired 
electroosmatic flow. 

For example, fused silica capillary tubes have been successfully used for the separation of carbohydrates, when 
borate was used as a buffer additive. 

Complexation of hydroxy groups with borate ions enhanced resolution by contributing to the charged character of 
the carbohydrates. See, e.g. Liu J et al ( "Ultrasensitive fluorometric detection of carbohydrates as derivatives in mixtures 
separated by capillary electrophoresis." Proc Natl Acad Sci USA 88: 2302-2306 (1991). 

The ionization of the inner walls of the capillary tube does, however, create problems with respect to separation 
of proteins. 

For example, Josic et al in "High-performance capillary electrophoresis of hydrophobic membrane proteins." J 
Chromatogr 516:89-98 (1990) could not recover hydrophobic proteins from an uncoated fused silica capillary, without 
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adding denaturing reagents to the sample. 

a ,i J^T** P r0tein ! are heteropolyelectrolyles (i.e. an approximate equivalent number of positively and neg- 
atively charged moieties wrthm the molecule when the molecule itself has a neutral-charge). Thus when ionized a 
pro te.n species can have a net positive charge distribution such that the protein species wil adsorb quJe s rongly onto 

^r;z™r 00 leads ,o anmai zone broadenin ° m cze ' ^ > - ™ ; 

One proposed attempt at solving this problem was to treat, or "coat", the inner wall of the capillary tube so that 
electroosmot,c flow would be reduced when voltage was appiied. That would, in turn, reduce SSn^VSS! 
onto the tube. Glycol modified fused silica capillaries have been used for serum protein analysis bUonTwtth TrS^ 
success. See Jorgenson, J.W. & Lukacs, K.D. "Capillary Zone El^nmpho^.-LJ^^^^T^ 
because treated fused silica capillaries have a relatively short shelf-life and their co^ha^ a tendencv to "disTo Ive" 

:zs: : zssr o< unpredicftabi,i * is unacceptab,e in - e — 

TT ^ ,h9 u mo, r cul8 are balanced - Similar* when the pH is greater than pi, the negatL SSS 
and when the pH ,s less than the pi, the positive moieties exceed the negative moieties. For example^ he pi TatoZ n 
is 4.6, therefore a. pH 4.6, the negatively charged and positive* charged moieties of albumin areC^d the 
charge is neutral. However, as the pH is raised above the isoelectric point, the negatively charged moieties predoZato 
and the net charge is negative. Thus, under the influence of a high pH buffer, all of the protein speS of he samp e 

,rom ,he ne9a, " ,y charged - ™ s wi "- in ™- ^2 

buffers with pH values greater than the pi's of relevant proteins were used to give g cod separates cSSEST 
However, large pH-p, differences can cause structural changes in the protein or even hydrolysi . SSSSS 
trophorese proteins ,n untreated fused-silica capi.lary tubes using buffer solutions having pH ranged 2 1 hive 
resulted in .reproducible migration of all sample zones. See Lauer, H.H. and McManigill D 'CaE Zone Electro 
phoresis of Prote.ns in Untreated Fused Silica Tubing." Anal. Chem. 58/ 166-1 69 (1 986) 

It has been theorized that protein adsorption onto the untreated fused capillary wall is due to ion exchanoe inter 
actions between cationic sites in the protein and silicate moieties in the wall. See Jorgenson, J W^apC Kro 
phoresis", Chpt. 1 1 3, New Direction in Electrophorntic Methods ACS'Symp. Ser. 335. lls7 (Jorgenson, C & Phi Z 

M u ft m ,? 9 n Y ' -r S bee " SU " eS,ed t0 USe hi9h Salt bu,fer condi,ions to ' ed "<* protein adsorption See LaS' 
H H. & McManigill, P., Trends Anal. Chem. 5:11 (1986) and Chen, F A "Rapid protein analysis bv caol™ e S ro 

P^s." Utaap*mw (1991). However, increasing the sal, conTentr^ d SMSS^ 
ncreas,ng the conductivity of the capillary tube which can dramatically increase the heat inside the t^be Increasina 
temperature causes the migrating zones to become diffused, thus decreasing resolution of the zones n order to aJoid 
such heat build-up, the electric potential applied to the capillary tube must be greatly diminished T^is howeier has 
the undesirable effect of increasing the time necessary for analysis of the sample 

Because capillary zone electrophoresis is such an extremely powerful tool for the separation of ionic species a 


SUMMARY OF THE INVENTION 


The present invention as defined in claim 1 satisfies these needs, by providing a buffer useful in the analysis of 
clinical samples in CZE utilizing untreated capillar/ tubes. analysis ot 

The buffer comprises at least one agent capable of complexing with sugar moieties of glycoproteins Examples of 
the complexing agent include boric acid borate-based derivatives, such as, for example, al^ibororiic ac d haTng "om 
about to about 20 carbon atoms in the alkyl portion, the alkali-metal salts of phosphate (P0 4 ), mono- d' tri S 
tetra-a Ikyl ammonium phosphate having from about 1 to about 8 oarbon atoms in L alkyl portion t^e alkali^etal 

^SSSJStSl^ dK ,ri> and ,etra - a,kyl ~ Me havin ° z ab -" 

oh of th« ^ ^ K 9,erab ' y 10 bU " 9r * " PH m0difier ' is meant an a 9 ent that is ««"" in adjusting the 
» ^ ". TT With ,h9 C ° mpleXing a9en '' and which P re,erab| y a monovalent cati™ 

, ^T™ hydroxides ' such as mhium w™**- sodiu ™ 

id* 'hi , V kT ' Ce K Um hydr0Xide ' frandUm hydr0Xide ' and mono "' di -' <"•■ and tetra^lkyl ammonium hyd ox- 
ide having from between about 1 and about 8 carbon atoms in the alkyl portion. 
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The pH of the buffer is greater than the pi of substantially all of the constiuents of the sample being analyzed The 
pH modifier can be added to the buffer comprising at least one complexing agent such that the pH of the buffer is 
greater than a designated pi. ^ v 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an electropherogram of a normal control serum sample separated into its constituents by slab electro- 
phoresis; 

FIG. 2 is an electropherogram of the normal control serum sample of FIG. 1 separated into its constituents by CZE; 

FIG. 3 is an electropherogram of an IgG kappa myeloma patient serum sample separated into its constituents by 
slab electrophoresis; 

FIG. 4 is an electropherogram of the IgG kappa myeloma patient serum sample of FIG. 3 separated into its con- 
stituents by CZE; 

FIG. 5 is an electropherogram of a cerebro-spinal fluid sample separated into its constituents by CZE; 

FIG. 6 is an electropherogram of the same cerebro-spinal fluid sample of FIG 5, dialyzed with a molecular weight 
cut-off of 14K daltons, separated into its constituents by CZE; 

FIG. 7 is an electropherogram of a normal urine sample separated into its constituents by CZE; 

FIG. 8 is an electropherogram of a patient urine sample including Bence Jones proteins separated into its constit- 
uents by CZE; and 

FIG. 9 is two superimposed electropherograms of normal serum proteins separated into their constituents by CZE 
where electropherogram A is the 1st run and electropherogram B is the 20th run. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 


Mammalian secreted proteins, unlike- non--mammalian secreted proteins (for. example, those produced by recom- 
binant DNA technology utilizing EcoN as the bacteria) are primarily glycoproteins, that is, they include sugar moieties 
35 on their back-bone. Schematically, such proteins can be represented as follows: 


Protein 



—OH 


—OH 


—OH 


—OH 


e 


re- 


The symbols are indicative of the individual charges that are included within the protein. This charge distribution, 
ferred to as hetero-polyelectrolytic, indicates that when the isoelectric point (pi) equals the pH, the charge distribution 
of positively and negatively charged moieties will be equal and the net protein charge neutral. When pH is greater than 
pi, the charge distribution of the protein provides a net negative charge. 

CZE techniques have been successfully applied to the analysis of non-mammalian secreted proteins utilizing un- 
treated capillaries. It is only with mammalian proteins that the foregoing problems have been encountered. Applicants 
believe that because non-mammalian secreted proteins are not glycoproteins, the sugar moieties of mammalian pro- 
teins may play a role in the adsorption problem. 

Applicants avoid the above problems by including in the electrolytic buffer at least one agent capable of complexing 


4 


I » 

k 

EP 0 518 475 B1 


10 


15 


20 


25 


with the sugar moieties of mammalian proteins. The agent, in effect, functions as a protecting group which binds to 
the protein to prevent its adsorption to the capillary wall while at the same time not affecting the protein itself. 

Preferred examples of the agent include borate-based derivatives, such as alkylboronic acid having from 1 to 8 
carbon atoms and most preferably 1 carbon atom, mono-, di-, tri-, and tetra-alkyl ammonium phosphate having from 
1 to 3 carbon atoms in the alkyl portion, and most preferably 1 carbon atom, alkali-metal salts of carbonate (C0 3 ) 
(lithium carbonate, sodium carbonate, potassium carbonate, and mono-, di-, tri, and tetra-alkyl ammonium carbonate 
having in the alkyl portion, from 1 to 3 carbon atoms, and most preferably 1 carbon atom. In the most preferred em- 
bodiment of the invention, boric acid is the complexing agent. 

The concentration of the agent in the buffer is selected so that the agent is present in excess of the amount 
necessary to bind with the protein constituents in the clinical sample. This ensures that all of the sugar moieties of the 
protein constituents will be complexed by the agent. Accordingly, the concentration of the agent in the buffer should 
be in stoichiometric excess relative to the the concentration of the proteins in the sample. Preferably, the concentration 
of the agent in the buffer is greater than about 20mM. Boric acid and borate based derivatives are preferably present 
in concentrations of between about 70mM and about 400mM and more preferably between about 75mM and about 
250mM. The most preferred concentration for boric acid is about 80mM. With respect to the derivatives of both phos- 
phate and carbonate, these should be present in concentrations of from about 20mM to about 100mM. 

The pH of the buffer is greater than the pi values for substantially all of the constituent species in the sample being 
analyzed. This ensures that substantially all of the constituent species have the required net negative charge. For 
clinical samples, this requires a pH greater than about 8.00, preferably between about 9.00 and about 12.00, more 
preferably between about 1 0.00 and 1 1 .00. In the most preferred embodiment, the pH is about 1 0. 25± 0. 1 0. These pH 
values are above the isoelectric points of substantially all protein species of clinical samples. 

Boric acid complexes with sugar moieties of glycoproteins at pH above about 8.0, and boric acid has a good 
buffering capacity between pH of about 8.0 to about 10.0. Thus, at above pH of about 8.0, boric acid interacts with the 
sugar moieties of glycoproteins, represented schematically as follows: 
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Under such conditions, the protein-borate complex maintains a net negative charge, and the boric acid does not oth- 
erwise affect the protein. 

Upon ionization, the inner wall of an untreated capillary will be negatively charged. The protein-borate complex, 
which is also negatively charged, will have a tendency to be repelled by the negatively charged inner-wall. Therefore,' 
adsorption of the complex to the negatively charged inner wall of the capillary is prevented or greatly reduced. 

A pH modifier is preferably added to the buffer to maintain the pH of the buffer above the isoelectric points of the 
constituent species of the sample being analyzed. The pH modifier preferably includes a monovalent cation because 
polyvalent cations will have a tendency to bind to the negatively charged inner wall of the untreated capillary such that 
the electroosmotic flow through the capillary will be compromised. Examples of the pH modifier include the alkali-metal 
hydroxides (lithium hydroxide, sodium hydroxide, potassium hydroxide, rubidium hydroxide, cessium hydroxide and 
francium hydroxide), mono-, di-, tri-, and tetra-alkyl ammonium hydroxide having from between about 1 and about 8 
carbon atoms in the alkyl portion, preferably between 1 and 3 carbon atoms and most preferably 1 carbon atom. In 
the most preferred embodiment of the invention, the pH modifier is sodium hydroxide. 

The amount of pH modifier added to the buffer should be effective to adjust and maintain the pH of the buffer 
comprising the agent above the isoelectric point of the constituent species in the sample. Accordingly, by determining 
the pH of the buffer comprising the agent, the investigator can readily determine the amount of pH modifier to be added 
to the buffer by, for example, monitoring the pH of the buffer as the pH modifier is being added. 

A most preferred electrolyte buffer in accordance with the present invention can be prepared as follows: 


Boric acid (MW 61.83) 
Sodium Hydroxide (MW 40.00) 


! 


4.95g 


i 4.86g 


5 


EP 0 518 475 B1 


o 


— 


(continued) 

Distilled Water 
pH (adjusted by dropwise addition of 1 N NaOH) 


1L 

10.25±0.10 


the addition of the sodium hydroxide resuHs h aES 5LT ° SO ' U,i ° n iS ^ 8 °°' and 

addition ol sodium hydroxide until the final pH fs about 10 25 P " ^ ,hen be adjus,ed ^ the dr0 P wi ^ 

EXAMPLES 

I. MATERIALS AND MPTHnnc 

A. Capillary Electrophoresis Procedures 

formed in a fused-silica tube, 75um i d and Si STST % ° f ° n '" n9 deteC,ioa Elec "°Ph°resis was per- 
TSP075375). The detection wSi^oca^ lnc - Phoa ™. USA, PartNo. 

Clinical samples were placed on the Met tra! oT hf 5 T the COlUmn ° U,,et - 
samples were automatically injected into c^1SS2T^^ e, ^ •■«**»■•«• system. Clinical 
Clinical sample separations were performed inlS7an fu H elec,roklne,ic ™<hod for 3 to 10 seconds at 1 kV 
The capillary tube was washed and recondftionld iTsen <Z * C °' Umn 9radient °' 200 vo «^m. 

X 100™ in distilled H 2 0). reco "««'oned between each run (18 seconds, 1 N NaOH, 12 seconds, .1% Triton- 

B. Agarose Gel ElectrnphnroQic 


-pS^^ (,,ab. elec- 

655905; PARAGON® is a remere^^T^ZT ^ 9 SPE 96 ' (Be< * man "*»™ents. Part No. 
ing to manufacturer's instructions ,nstruments ' "*>■ ™ procedures were performed accord- 

C Control and Patent Ram pi^ 

samples „„ «,, ailea lrom Bro , c«m. m S *Jia? aeTcA "" ns an0 c8r * ro «*« » 

---^^^^ 

D. Electrolyte Buffer 

andXSrn^S 

hydroxide was 121 .6mM/L. Final pH was adjusted to iS 25 * 1 ™ ratl0n °' *>* acid ««• ^OmWl and sodium 
Capilfcry washing and reconditioning ^J^^S^ ^ °* 1 * ^ 
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II. EXAMPLES 

Example 1 

Normal Control Serum Slab Electrophoresis 


45 


The aforementioned normal control serum was an*i\/7»H hw cdc ■ 
electrophoresis sys.em and produced the eZoZS h FIG 1 9 °" ^ a '° remen,ioned PARAGON® get 

10 Example 2 

Normal Control Serum C2E 

« eyJrt^ 

minu.es. The analysis P^l^S^SS^^ ^ ^ ^ lGSS ,ha " 10 

Example 3 

» Serum Sample - IgG Kappa Myeloma Slab Electrophoresis 

25 Example 4 

Serum Sample - IgG Kappa Myeloma CZE 

*> Examples? S£S Sr^S — " « «— — - » 

Example 5 

Cerebro Spinal Fluid Sample CZE 

prodLl^ analyZ6d USIn9 ^ C ° nditi0nS in E ^P'e * The ana,ysis 

Example 6 

Cerebro Spinal Fluid Sample CZE 
Example 7 

Nonnal Urine Sample CZE 
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Normal patient urine was ana.yzed as describe, in Examp.e 2. The ana V sis produced the electrogram in 


FIG 
Example 8 

55 Urine Sample - Bence Jones Proteins CZE 
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Example 9 

C2E Reproducibility 


Claims 


. A he Ca C y o«: 0ne e,8C,r0Ph0reSiS me,h0d for ,he ™W* - a glycoprotein^ontaining clinical sample comprising 

(a) introducing said glycoprotein-containing clinical sample into an open untreated capillary tube includino 
therem an electrolyte buffer, said buffer comprising at least one agent capable of complJxR s uoa^f 
eftee on glycoprotems, selected from boric acid. a.ky.-boronic acid having from 1 to 20 Son atZ nTi" 
alky! porto. Mh.um phosphate, potassium phosphate, rubidium phosphate, caes^m pToSatTr^cium 

t , m0n °'K d '"' ,e,ra - a,ky ' ammonium P hos P hate having from 1 to 8 ZSSSZ in £5 
port on, Irthtum carbonate, sodium carbonate, potassium carbonate, rubidium camonate Taesium ca rbonate 

Sa^ 

(b) subjecting said sample to a capillary zone electrophoresis, and 

(c) detecting the glycoproteins in said sample. 

2. A method as claimed in claim 1 wherein said alky.-boronic acid has from 1 to 8 carbon atoms in the alkyl portion. 

3. A method as claimed in claim 1 wherein said alkyl^oronic acid has 1 carbon atom in the alkyl portion. 

4. A method as claimed in claim 1 wherein at least one of the alkyl groups of said mono- di- tri- and tetra^lkv. 
ammon,um phosphate, or of said mono-, di-, tri, andtetra-alkyl ammoniumcarbonate hasfrom i to 3 ca'bon S 

5 - e A rr e r;rrc~ 

6 ' lEtSZ?*"" " C ' aim 1 Wh6rein ^ C ° nCen,ra,i0n ° f 8aid COm ^ a ^ in "ufc, is greater than 

7. A method as claimed in claim 1 wherein said complexing agent in the buffer is boric acid. 

8. A method as claimed in claim 7 wherein the concentration of boric acid in said buffer is from 70 mM to 400 mM. 

9. A method as claimed in claim 7 wherein the concentration of boric acid in said buffer is from 75 mM to 250 mM. 

10. A method as claimed in claim 7 wherein the concentrate of boric acid in said buffer is about 80 mM. 

1 1 . A method as claimed in claim 1 wherein the buffer further comprises an effective amount of at least one pH modifier. 
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14. A method as ctaimed in claim 11 wherein said pH modifier is sodium hydroxide. 

15. A method as claimed in claim 1 wherein the pH of said buffer is at least 8.00. 

16. A method as claimed in claim 1 wherein the pH of said buffer is from 9.0 to 12.0. 

c A e^itr ^ C ' aim 1 WhSrein SamP ' e " <™ "ood. serum, plasma, urine and 


Patentanspruche 


" ^to^^r™*™ m * ^ 9iner G ^ r0tein e "^en kiinischen Probe 


(a) Einbringen der Glykoprotein enthaltenden klinischen Probe in ein offenes unh fi h«nH 0 » 0 o v •„ n -u 
atomen im Alkyi-Teii. Li.hiL K arbonat NaSu^^ 

Karbonat und Francium-Karbonat Mono- Di- Tri- unrT a^T* Karbonat ' * "bidium-Kaibonat. Casium- 
stoffatomen im Alkyl-Teil ausgewlhtt S ' ' Te «^-Alkyl-Ammon,um-Karbonat mit 1 bis 8 Kohlen- 

(b) Anwendung der kapillaren Zonen-Eleklrophorese auf die Probe und 

(c) Detektion der Glykoproteine in der Probe. 

2. Verfahren nach Anspruch 1, 

bei dem die Alkyl-Boronsaure 1 bis 8 Kohlenstoffatome im Alkyl-Teil aufweist. 

3. Verfahren nach Anspruch 1, 

bei dem die Alkyl-Boronsaure 1 Kohlenstoffatom im Alkyl-Teil aufweist. 

4. Verfahren nach Anspruch 1 , 

5. Verfahren nach Anspruch 1 

srr a rc~^'r 9 r ~ » - m ~ * «— *. 

6. Verfahren nach Anspruch 1 , 

bei dem die Konzentra.ion des komplexbi.denden Wirkstoffes in dem Puffer groiier als ungefahr 20 mM ist. 

7. Verfahren nach Anspruch 1, 

bei dem der komplexbildende Wirkstoff in dem Puffer Borsaure ist. 

8. Verfahren nach Anspruch 7, 

bei dem die Konzentration der Borsaure in dem Puffer von 70 mM bis zu 400 mM betragt. 

9. Verfahren nach Anspruch 7, 

bei dem die Konzentration der Borsaure in dem Puffer von 75 mM bis zu 250 mM betragt. 
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10. Verfahren nach Anspruch 7, 

bei dem die Konzentration der Borsaure in dem Puffer 80 mM ist. 

11. Verfahren nach Anspruch 1, 

bei dem der Puffer weiterhin eine wirksame Menge von wenigstens einem pH-Wert-Einsteller aufweist. 

12. Verfahren nach Anspruch 11 

stcjlalcjn ^l-Tp, a^SiX " T ««-A'M'Ammonlu m -Hyd ro x»d m i, , 8 Kohlan- 

13. Verfahren nach Anspruch 12, 

bei dem wenigstens eine der Alkyl-Gruppen der Mono- Di- Tri „nH T^ro aiu . a 

Kohlenstoffatome aufweist. ' ' " d Tetra - A, W-Ammonium-Hydroxyde 1 bis 3 

14. Verfahren nach Anspruch 11, 

bei dem der pH-Wert-Einsteller Natrium-Hydroxyd ist. 

15. Verfahren nach Anspruch 1, 

bei dem der pH-Wert des Puffers wenigstens 8,00 ist. 

16. Verfahren nach Anspruch 1, 

bei dem der pH-Wert des Puffers zwischen 9,0 und 12,0 liegt. 

17. Verfahren nach Anspruch 1, 

bei dem die Probe aus Gesam,-B,ut, Serum, Plasma, Urin und Cerebrospinal-FIOssigkei, ausgewahlt ist. 

Revendicatlons 

portion alkyle, ' M ammon.um carbonate ayant de 1 a 8 atomes dans la 

(b) soumission dudit echantillon a une electrophorese a zone capillaire et 

(c) detection des glycoproteines dans ledit echantillon. 

2 ' ZZIZ? 18 1 ^ ,aqUe " e ledi ' adde » * 1 « a«omes de carbone dans ,a 

3. Methods se.on ,a revendica.ion 1 dans .aque.le .edit acide alkyl-boronique a un a.ome de carbone dans la portion 

S. M«ho* ^ „ ^endicata, , dan, ^ „ concent ration dddi, a 8e „t complex, dana led, tampon ,„ 
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superieure a environ 20 mM. 


7. Methode selon la revendication 1 dans laque.le (edit agent complexant dans le tampon est 1'acide borique. 
5 a ' a r9VendiCati0n 7 danS laqUe " e ' a C ° nCentrati0n de '' acide b ° ri °^ — .edit tampon es, de 70 

9 ' JEST" ' a r9V6ndiCati0n 7 d3nS la concentration d'acide borique dans ledit tampon est de 75 mM 


10. Methode selon la revendication 7 dans laque.le la concentration decide borique dans .edit tampon est d'environ 

" 11 " ^£% 0 % mM ™ 1 ^ laqUe " 6 18 ^ C ° mprend de <* us une d'au moins un 

12. Methods selon la revendication 11 dans laquelle ledit modificateur de pH est choisi parmi I'hydroxvde de lithium 
Ihydroxyde de sod,um Chydroxyde de potassium, rhydroxyde de rubidium, I'hydroxyde ScJSuTKSSS 

- poZ ai " ^ m0n °"' * * 61 t9,ra - alky ' amm ° niUm ayan ' d9 1 " atomes ^clZXst 

* 14. Methode selon la revendication 1 1 dans laquelle ledit modificateur de pH est I'hydroxyde de sodium. 

15. Methode selon la revendication 1 dans laquelle le pH dudit tampon est d'au moins 8,00. 

16. Methode selon la revendication 1 dans laque.le le 5 pH dudit tampon est de 9,0 a 12,0. 
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FIG. 1 



FIG. 2 
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FIG. 4 
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FIG. 8 
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